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Background. It has previously been demonstrated that 
17-ailylamino geldanamycin (17-AAG) enhances padi- 
taxel-mediated cytotoxicity and downr emulates vascular 
endothelial factor expression in non-small cell lung can- 
cer. This project was designed to evaluate the tumoricidal 
and antiangiogeneic effects of 17-AAG and paclitaxel in 
HSS8 non-small cell lung cancer cells grown as xeno- 
grafts in nude mice. 

Methods, In vitro cytotoxic drug combination effects 
were evaluated by (4, 5-dim ethyl thiazo-2-yl)-2, S-diphe- 
nyl teirazolium bromide-based proliferation assavs. The 
combinations of 17-AAG and paclitaxel were adminis- 
tered intraperitoneal^ in nude mice bearing H33S tumor 
xenografts. Tumor volumes were measured weeklv. Tu- 
mor expression of erbB2, vascular endothelial cell growth 
factor, von Willebrand factor (tumor microvasculature), 
and activated caspase 3 (apoptosis) were determined by 
immu nobis to chemistry. 

Residts. Five- to 22-fold enhancement of paclitaxel 
cytotoxicity was achieved by paclitaxel + 17-AAG com- 
bination that was paralleled with marked induction of 
apoptosis. This combination treatment profoundly sup- 



pressed rumor growth and significantly urolonged sur- 
vival of mice bearing H358 xenografts/lmnmnohisto- 
chemical staining of tumor tissues, indicated profound 
reduction of vascular endothelial cell grow* f-to- ex 
pression associated with reduction of microvascular 
m tumors treated with, 17-AAG. Apoptotic cells wer* 
more abundant in tumors treated with 17-AAG -f pacli- 
taxel than in- those treated with 17-.AAG or paclitaxel 
alone. 

Conclusions. Concurrent exposure of H358 cell's to 
17-AAG and paclitaxel resulted in supraadditive growth 
mrubihon effects in vitro and in vivo. Analysis of mol-c- 
ttlar markers of tumor tissues indicated that therapeutic 
drug levels could be achieved with this chemotherapy 
regimen leading to significant biological responses. 
Moreover, 17-AAG -media ted suppression of vascular en- 
dothelial cell growth factor production by tumor ells 
■ may contribute to the antitumor effects of this drue 
combination in vivo. 

(Ann Thorac Surg 2001; 72:371-°) 
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ATon-small cell lung cancers (NSCLC) frequently ex- 
1 \ hibit resistance to -chemotherapy and ionizing ra- 
diation. Although dose-intensive regimens may increase 
response rates, they are frequently associated with se- 
vere systemic side effects. Treatment strategies designed 
to sensitize tumor cells to chemotherapeutic agents or 
radiation therapy may allow dose reduction, "thereby 
diminishing systemic toxicity of cancer treatments. 

The molecular basis of chemoresistance in cancer is 
complex and appears to involve both generic and epige- 
netic factors, including overexpression of erbBl and 
erbB2, encoding, the epidermal growth "factor receptor 
VtGFr) and the orphan receptor HER2/neu respectively. 
Inhibition of the function or the expression of the ECFr or 
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ScS^ U s f afazes including those of 

NSCLC mstology, to standard cytotoxic agents such as 
asplatm or paclitaxel [1-3]. Previously we demonstrated 
that sensitivity to paclitaxel could be enhanced in NSCLC 
cells overexposing 'erbB2 after treatment with 17- 
allylamino geldanamycin (17-AAG) [4]. This a^ nt has 
been selected for clinical development at the National 
Cancer Institute because of its activity aeainst cell lines 
derived from a- variety of human malignancies [5, 6}- 
antitumor effects of this compound relate in part to its' 
ability .to inhibit the expression of various oncoproteins 
inducing ECFr and HER2/neu at nanomolar to micro- 
molar concentrations [6, 7j. 

Overexpression of EGFr or HER2/neu oncoproteins J r 
lung, esophageal breast, and ovarian cancers con-lah-s 
with locally advanced disease, distant metastases and 
caimrushed survival in patients with these malignance 
15-10]. In vitro experimental data indicate that tumor 
ceDs overexpressing these oncoproteins exhibit one or 
more pnenotypes associated with local invasion or dis- 
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-.-ca^en, express^ increased expression of matrix 
"■^P^einases and vascular endothelial growth f ac - 
o. (VEGF) as well as accelerated invasion through 
■ toT e ^«Mar matrix [11-13], Cor.ceiv.bly, inhi- 

nal anybodies, wmch antagonize receptor ligand bind- 
lT-i7 ?°J?V OUT ' ds such as 17-AAG, which deplete 

f s -T es / ion ' may e " ectiV£! >- re -« *« «N 

P ° f ° f mCa " DS ' Ex ? ]oi&1 S the latter 
KSrfr W ^V aVe 'T ei,dy dsinons ^ted that treatment 
• tit, <*f S i7 "^ G 2t ™°»<>1» concentra- 

a s S^" ma ^ X ,f etello P r =^"-5 secretion, as well 
as inhibition of cell motility through the artifidal exba- 

S^r? ^ mb ™« Mabigel (Sigma, St Louis, 
MO) [14]. The relevance of these fadings, particularly 
the anhangaogerdc effects rfl7-AAG™Lted susp- - 
non or VEGF production, have not been defined ' 

^padtaxd M dl7-AAG using nude mice bearing 
H^SMSCLC xenografts. Herein, we demonstrate tha°t 
1/-AAG j pacbtaxel treatment mediates profound retar- 
su^v ! S L° Wth ' ^ dScmt P"l°^Hon 

cC,t ■ W So" 115 WSre dOS ~y «?">duced in vivo: 
dashed erbB2 and VEGF expression in xenografts 
correlated with reduced' tumor capillary density in° ani- 
mals receivmg treatments containing 17-AAG. Apoptos* 
Z^T/.T 0 ™^ ™ xen °Srafts from animals treated 
with 17-AAG + paditaxeL Collectively these data sm : 
por^ur.n e r evaluation of 17 -AAG in combination with 
pachtaxel in lung cancer patients. 



biochem/Oncogene Research Product S," 
^reconstituted in phosphate-bufiered saline Ss'^ 

v r Gr enzyme-lmkea immunosorbent assay kit w*s oh 
tained from R&D. A formulation of e ~ ^ ll i J 
e^sion in dextros, solution was tsed^S ? G ^ 
AAC lor parenteral administration. 



Material and Methods 
Cells and Reagents 

££ S ?£ Cdl ?n 11358 ^ PUIChaSed *"» 

mZ! 1 Sx^ 011 VA). Cells were 

nantaxned in RPMT media supplemented with glu- 

^loTn/ a T f ,m °J /L >' ^eptomycin (100>g/mL)/ pe niJlm 
(iOO u/mL), and 10% of fetal calf serum. Normal human 

Corp (Walkersydle, MD) and maintained in bronchial 
ep thelial cell basal media (ClonerJcs Corp). The 17-AAG, 
chained rxom tne Drug Synthesis & Chemistry Branch 
Developmental Therapeutic Program, Division of Cancer 
ireabnent, National Cancer Institute, Bethesda MD v-s 
dissolved in dimethylsujfoxide (DMSO) to yield a 100 
junol/L stock solution and stored at -70'C. The selective 

CalMochem/Oncogene Research Products (Canbnd« 
MA), mssolved in DMSO, and stored as 10 mmoWsS 
so.uaon. aJ experiments involving these two com- 
pounas were performed under subdued light condition. 
Pacbtaxel ffaxol, USP) was purchased from SSH 
Myers Squiob (Princeton, Nj). 4 / 3-Dimethvlthia 2 o-2-v]- 
- ^phenyl terrazblium bromide was pur'ch.ased from 
S Ig rr.a (St. l^s, MO). Recombinant human er.iderrr.al 



irX^^^ 5 ^ and How Cytometric 
Analysis oj erbSl and erb32 Expression 

Surface expression of erbBl and- erbB2 on H^5S or 

by flow cytometry using a Beckton-Dickinson fluo-^ 
cence-acbvated cell sorter as described previously f 14] 

Quantitation of Vascular Endothelial CU Grtrurt, 
Factor Production by H358 Cells 

cf^T^^ l f 8 ° % confl ^"=y in 12-weU tissue 
culture plates, washed once with *hosphat-bu&r^ 

of imr - S- ''f ST ° UP5 ' a PP r °Priat« allots 

^at%° if £ir»f r Sr£ addedint ° 1115 ° 3h ™ 
b=^-o , ?• ^ concentrations 2 hours 

or lncuDahon, conmaoned media w» r = h— v^c^j j 

w^"t l£VSlS in 11112 «»*fion«i media' 

w re measured oy er^-me-Knked immunosorbent assay 
usmg a commercially available kit and expr-ss-d Is 



In Vara Evaluation of Drug Cytotoxicity 

w-p V« £!T <' u a " overni S ht incubahorv cells 
we.e tea.ed witn either paditaxel alone or 17-AAG - 
pachtaxel combination.. Cells were exposed to 

SiLL minul ? f °;° wed by 96 h ^ 

.ncaoaaon m normal media or media containing 17-AAr 

viable cells were ouanatated by (4, 5-dimethylthfazo-. 

a is'SdT te f^ 0li ^ br °- id ^ colorimek assays 
as descnoed by the manufacturer. PacliUx-1 do«e- 

^5 wsre • ?lottsd as hactim ° f «n« 

- -nve ,o cells exposea to 17-AAG alone (to cor«ct ^ 

:X 1- ;1 ^ adl "" Xel 2101,6 ° r ? adi ^ - combination 
1/-AAG were derived from respective dos»- 
response curves. A reduction of -,ac'>a^l lr 
cdls treated with the drug coiS^ 
cea,e d cellular responsiveness to paclitaxei cytotoxic 
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euects ineoiated by 17-AAG. To further confirm the 
synergistic cytotoxic drug interaction effect of paclitaxel 
and 1/-AAG, the combination index at 50% growth 
inmoihon level (CI^) was calculated [15]. The CI* values 
iess than 1, equal to 1, or more than 1 Indicate svnereistic 
adoihve, or antagonistic cytotoxic drug infractions, 
respectively. 

Apopiosis and Caspase 3 Activity 

The K358 cells treated with paclitaxel alone (50 or ?00 
nmol/L) or paditaxel with 17-AAG (20 nmol/L) w-r« 
harvested at 4S and 60 hours after drug treatment for 
measurement of caspase 3 activity and apoptosis, respec- 
tively. Caspase 3 activity in cell lysates was measured by 
colonmetric assay (R&D). After normalization for total 
protein in the cell lysates, caspase 3 activity was ex- 
pressed as fold increase over levels detected in untried 
control cells. Apoptosis was quantitated by flow cytorn- 
e^y tecnmques using the Apo-BrdU Kit (Pharmingen, 
San Diego, CA) and protocols contained therein. 

In Vivo H35S Human Tumor Xenografts Modal 
The H358 human tumor xenografts were created in hind 
ianks or nude mice by inoculation of 10 7 cells susp-nd-d 
in 100 of phosphate-buffered saline. Palpable tumors 
of 1/0 to 200 mm 3 appeared approximately 4 weeks aft-r 
tumor cell injection. Tumor-bearing animals then re- ' 
ceived eitner paclitaxel (1 mg/kg dissolved in 100 uL of 
phosphate-buffered saline once per week for 4 weeks), 

1 ? ?° ° r 25 mg/k = ijl 100 ^ L of c ^'' solution at 
■three daily injections per week for 4 weeks) or pacli- ' 
. taxel -f 17-AAG combinations (first doses of 17-AAG 
were administered concurrently with paclitaxel) by intra- 
peritoneal injections. Control animals'received phospho- 
hpid-oased drug carrier solution alone. Orthogonal di- 
ameters of tumors were measured weekly. Animals w=r e 
euthanized when tumors reached maximally allowabl- 
volumes of 2,500 to 2,800 mm 3 . Tumor volumes were 
estimated using the following formula: V = 0.52 X a X 
b X c, where a, b, c are orthogonal diameters. 

Representative xenografts were harvested at the end of 
treatment for evaluation of cellular expression of VEGF, 
, von Willebrand factor, erbB2, or activated caspase 3 
using immunohistochemica] techniques. 

Data A?ialysis 

Data were expressed as mean = standard deviation of at 
least three independent experiments. Paired t t»st Stu- 
dent's t test, and one-way analysis of variance '(with 
t-onrerroni test for pairwise comparisons) were De- 
formed for statistical analysis using Prism 2.0 software 
package (Graphpad Software, Inc, San Diego, CA). 

Results 

Repletion of erbBl and erbBl Expression on H358 
Cells oy 17-AAG 

The K358 cells expressed high levels of erb32 (approxi- 
mately threefold higher than the level detected on nor- 
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of ervBl and ersB2 on &S8 cells atbascline and after W 

ZT J i (only a: 80 , mo l/L of 17-AAG) aZ 

ct*B2 levels ajter 17-AAG treatment was indicated L «,w 7 
Auction oferoBl and erbBl mean fluo^ence 

comments that yielded s imii ar r!suils are 

. mal human bronchial epithelial cells), with mean fl a0 - 
20 or 80 nmol/L of 17-AAG for 24 hours resulted in a 

tT rSdUCti0n ° f £rbB2 A-rescenc 

2Tf 10 8 ° rl™* 40 ± 8 ^ < —us baseline 

-?? e ;P; ession ™ completely depleted in 
» „ o, treated cells. In contrast, erbBl expression in H*58 

ifrT C °7™° h t0 nomal h ^ bronchial ep the- 
Jal «U S , and depletion of erbBl was achievable only a* 
hign concentauon of 17-AAG. Exposure to SO nmol/L of 
1/-AAG ror 24 hours reduced erbBl expression by 35% 
(mean florescence intensity of 110 ± i in j ceRs 
ve^us lo8 = 12 m control cells, p < 0.01); all tumor cils 
remaned ? o Si av S !y stained for - this receptor (Fig 1) 
Smular to a previously published report [161 2*-W 
exposure of tumor ceUs to 17-AAG was more efficient in 
dep eung erb3 2 than erbBl membrane expression 
1/-AAG also significanUv inhibited H358 c»U J>th h 
vitro with the estimated 1C 50 value of 70 Vi nS 
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3— =eiftai = JtC5C--.*,o.-J« 

-J-'iazc! - f^G nM); IC5G » 32 nM 

* " ~~G {« nM* Padiaxtl JC50 = £ nM 




A7.AAQ, Co or40 

£g^erzr 0 /p ato / Cyfcftmcey fry 7 7 -AAG In 

Figure 2 demonstrates the dose-dependent growth inhib- 
itory ^ of paclitaxel or paclitaxel + 17-AAG C oX 
nauo ni n K338 ceUs. Paclitaxel effectively inhibit tor 
ceJ viaojaty = 110 ± 8 nmol/L). Concurred 
sure of K3oS cells to paclitaxel and 17-AAG resuitedTa 
oiasbc reduction of paclitaxel IC 30 values (20 ± 3 and 3 ± 




1 naol/L at 20 nmol/L and 40 nmol/T of 1 7- A - r " 
lively); these IC S0 values w-e si^ m ' rSSpSC ' 
PfdiUxel IC M v'Sue in cet LeSS 

«* at lo^sp^S S P p^~ir * 
mgher than the mild l-AAG-me^tea^^v" 
a ° n : ^ s ™*»S suggested that 17-^G^n" t»H ^" 

o.ots aS°o S S i b o nl s a ^r n t f k£S i han 1 (0 - 389 ^ 

X^G, xespe^^^ltT^Hf «? 
acnvate caspase 3 or induce apoptos's -In ,1 " 0t 

treatment with 17-AAC + paci-lt^ " ^ ^ 

thai, that observed afte- expo-^ . ^ ^ her 
ui r' exposure to paclitaxel alon- (Tier 

f A). iais was accompanied by a hiV h = r ! 

28% ± 4% of apoptotic c»IIs a''»r " 511,3 

alone (p < 0.01) ' ' e " ? ° SUrS to P^itaxe] 

I«WKHon of Vasadar Endothelial CU Gro^h t„m 

The H353 cells secreted high lev^s Q f vpru ■ , „ 
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^i D :'f r^-r ^ », 

T^T^ fx*" <BCr) (20 ngMU in Su 

CT ft, . mo-ZU 0r ssUdiv . ^g, « 

• 2 .7° ^ ^ •* * VMAG „ AGS25 

o ; jour independent experiments, 'p < 0.01 "p < 0.001. 

per 24 hours per milligram of cellula . Drote} 

ireatag H358 cells with 17-AAG (20 or SO nni) fox ,4 

i™rS PreS ? d ^ th baSal 35 WeU as EGF-mediated 

. up.egubhon of VEGF expression (Hg 4) in a dose 

dependent manner with the magnitude of inhibition 
ranging from 40% to 80%. 

dncfaon by h3o8 cells after 17-AAG exposure may result 
f.om its efrect on downregulatmg both erbBl and ^ 




expression The erbB2 receptor, although Jackin* a coc 
£e hgand, modulates signaling from other tX s 1 r " 

17-AAG treatment (Fig 4). °* " ' 0DseJVed aftsr 

in VWlWicafcZ £# £C f of PacKtaxel sri 17-AAG 
ifte in vivo experiment was designed to valid*, ft. in 

^Sl OI SynSrSiStiC * ■* ntthe 

POtenhal anuar^ogenic property- of this combing 

(rig 3). Parental administration of 17- A A r ,i„ i " ano: J 

in dose-d ep endent growth J£L%S£°' 

Statistically significant reduction rf^^S 

and prolonged survivals were also noted in mice ^ 

fSitn of" tUln0nad l al sfe =* with 70%\o 85% 
^hibiuon of turner growth, and extension of survH-al 
-oai « .months (low dose of 17-AAG with vadi^iun 
near y , month s (17-.AAG 25 mg/ kg and ? pach^elT 

Z^lflZ:\ t0 tKr££f0ld P™longatL of H 
~p chancy of honor-b-anng animals (Fig 5 and Tab). 1) 
Tne .ufflor volumes measured at S weeks after the W„. 

^^*«»*«Py were signmc nt 

1-1. r SdlCtSd by MSUmin S addftive drS 
e_.ee. (Table 1); Furthermore, the mean survival exten! 
sions of arumals treated with 17-AAG + paditaxe! com- ■ 



Fig 5. 

Animals -Mere treated toiih 




of ■pacKiczel hanoriddal effect bu 27 



*}/ intraperitoneal injections: Treahne^ 



10 mgfcg of 27-A4G or 25 



tions/vijor 4 weeks. Consols 
vn& paclitazcl clone. T^- 0; 
group. (Taxol = pacliiaxel) 



m 8&gofl7'AAG(3)in 



HSS8 



treated 



net: injecHon of the phospholipid^ 
weekly until sdcrif.ee. Data 



inie*- 

solxtion, zviih 17-AAG clone or 
: r standard deviation, r. = B psT 
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Group 



Survival* 
(wk) 



Extension- 
of Survival 
(wk) 



Control 

17-AAG (10 

me/kg) 
17-AAG (25 

mg/kg) 
Padiiaxel (1 

sag/kg) 
17-AAG (10) -r 

padiiaxel 
17-AAG (25) -r 
psciiiaxe] 



iuai or Volumes 
at S Weeks (m^ 3 ) 



7.S - 0.3 NT/a 
1.4 



. ?.2 _ 1.5 
13.5 - 0.5 b 
14.3 ± 1.5 b 
22.5 x 1.5 b 
25.8 r S.2 b 



5.7 
6.5 
14.8 
19.0 



2,557 r Hp 
2,370 - 300 

1,077 z 55 

1,210 i 183 
762 r 120 (1174) C 
328 r 45 (508) c 



Mean±SD(n^ Spergrou? ). 
• Lime lapsed from the onset of therat* to 
^S\.^?J^~ conW by 



in tenors treated with paditaxel alone, similar to t>^vi 
oujy published observes [19J. Ca ?1 Har y d 

^ct^i €Va]Uated ^ ^ f - von 
m£ Sit: t 15 £Xp t £SSed b ? "PiUary endothelial 
c-Js. Difu,e positive endothelial staining obs°rv»dH 

x^k^uxj x educed in tumor treated wOh 17 A *'r 
17-AAG + paclitaxel indicating that' eSrion 
expression coincided with dinurish-d tumor T-,^, 
- (Table 2). Abidance of activa^ ^ 

S^G - f; erV ' 6d " 1101,018 --h the 

1/ AAC . pachtaxel drug combinations (Hg 6) Wto 

5ed tutr^ W£re — in « "-AAGT 




tive drug ejects. - 

17-AAG = 17-aliyiamino -ldanamydn. 

bmaiions were longer than the algebraic sums of the 

Collectively these data suggested in vivo synerdsuc 

tumoricidal drug.ef ects. 

Immunohistochemical analysis of erbB2 and VEGF 
expression, capillary density, and apoptosis in turgor 
nodules narvested 24 hours after completion of chemo- 
ojerapy ,s snown in Figure 6. A profound reduction of 
^emorane-bound erbB2 expression was observed in 

i^r ^f ^ eatsd eibh£r 17-AAG alone or 
PaditaxeL suggesting that therapeutic levels 

' H v> k WerS aChieV£d in in parallel with 

VEG? 0 ° b ; Sr : ab ? ^17-AAG-mediated WuT>ition of 
Production by H358 cells, cytoplasmic VEGF ex- 
pression was also significantly decreased in tumors har-. 

paclnaxd(Table 2). Interestingly, mild- to-moderate re- 
ducnon or cytoplasmic VEGF expression, was also noted 

Table 2. SmiquanBaZve Analysis of Immunohisiocherniccd 
Sj a^ng oj J umor Tissues for Mdtectdar Afotas (n ~ 3) 

^ «**2 VHGF vW Factor 



Control 

17-AAG (10 

mg/kg) 
17-AAG (25 

sag/kg) 
Paclitaxel (1 

mg/kg) 

17-AAG (10) -r 
paclitaxel 

17-AAG (25) -J- -r 
paclitaxel 



-r 



-r ~ 
-r-r 



-r-r-r 

-r-r 
-r 



17-AAG = _ 
cell -rowth foctoV; 



WiMebrand. 



and Coroment 

Previous studies have demonstrated that members of th- 

a ^ rSvl 7 «*B1 and erbB2, wLch 

ax. ..equenay overexpressed in NSCLC c*PO r>] a „ * 

a^ts " f • enna " C r r£SiSUnCg t0 Vario - cytotoxic 
agents md-uomg osplatin and paditax-1 as w-11 -- 
diation. Upregulation of DMA -C.;- f 5 lrra " 

a d by erDb2 overexpression contributes to chemother- 
apy, and radubon resistance in cancer cells™] T„ 
SST ^ reg S a . b °\ 0f * e C >'^e?endent 

T^'S^tfSS - rosT£S£ion of ceUs ths 

__r f , . CeI1 15 a m ajor mechanism of 

^ AT or Stai,Ce " Can " r C£US °--?-sin g e?b B 1 
I. IS reXP v SS10n ° f £rbBl or activation of erbBl 
receptor tyrosine lonase activity by EGF similarly rend-s 
£mor ceUs refractory to paclitaxel cytotoxiciJSnS 
o bon of the runction or phenotypic expression of e Si 

wVXt I 7 m °rt nal antibodi « « -olenJar 
bv S nv POUn r ° SateS chera °^-«stance mediated 
oy erob overexpression in cancer cells 

We have been interested m developing strategies to 

apeuac agents such as paclitaxel in lung or esopha~=l 
cancers oy exploiting the current understandin ' o °th= 
^rtonsmp oerween th e erbB signal transduction pat 

o.co^sSf:r ssn r^- 3y 

« 17 « Ar w 8 ^ m °J eCUlar Weight & such 

« ia^AG we may avo ld technical issues that may Knrit 

^ eQCaCV ° f anfa - erbS monoclonal antibodies, anienTe 

-XT' P r -«- H ^/neu s^gle hS 

dSlnt' r " ,OUSly ' haVS d^tated sequence- 

dependent ennancement of oadita— 1 • - 

NSCLC by this compound l^^STC^ ^ 

f - " US ex P-" ssin S high levels of erbB' to 
pachtaxel xn 1S salutary effect has been extended to 
sopnageal cancer ceUs expressing elevated level 2 
61002 W^hed data), rhe in vivo experiments 
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H&E- 



erhB2 




y stf 0 r feman^or endothelial ccfls to evaluat, *v~* § 7 r " 7ldoihshal ^ growth factor (V^r-) JL u Z J 



' 3 17^!^ ? d effects of the paclitaxol 

If si' C °™ h ™«™ ^ed - Who obsLa£ 

.Sin eVer ' lt " dffiCU]t to ? rOVe ^"gism of dx J 
inreracbons m W vo. The observations that tumor vol! 

S;r 1S ! Kafd b * *« d -S aa.hin.Ban. were 

r f 13 ^ ble . X) * nd the s ™als of tumor-bearih* 
than C T I ^ —Nation were longer 

than u he algebraic sums of the extension of survives 

In addition to being a chemotherapy sensife-r ou^ 

01 V* production oy tumor cells throush its negative 
tfecl on erbB signal transduction pathways, whkh ar» 
•known to transcriptionally rebate VEGF .: n : e ^.: ~ 

lhs Secular analysis of rumor samples harvests aftS 
-nplenon of a 4-week course of chemotherap^ m 5 
?0ult W2S to dearly demonstrate kn-'-T 

,^* C bf S-l 17 ^ 0 - Whwe " d ^^°n of^GF 
:; o "-:!" V ° CairS Wit ™ ^Brs of 17-AAG 

-po.a.e, alteration of tumor microvascular Ln - 

e'jf ?' Tha "? V ; VO ecscts ° f ^-AAG on erbB2 or VEGF 
session and the induction of a ? o ? tosis by padirlS 



(with or without 17-AAG) w»r» nr-,v = vi , . , 
the last tr°atm=nt i pr ° babi y as ™ed from 

a-L u-ann_nt .atner than a cumulative effort ^ fi. 
four cycles. .Almost complete depletion of e'-S * 
sion in tumors treat-d with -ail. eXpreS " 
r,-o„;^ j j- ^egirnens containing 17-A AT 

provided direct proof that therapeutic dru- level wiS 
acnieved usmg the treatment Schedule 6i sZs e > t 
conjuncaon with depletion of erblP e~t,-e«L^ c i 
cant reduction of VEGF cvton7, & ~P' ess ™, agnifi- 
w vuur cytoplasmic expr°=sion fn t^ro 
tumor cells and inhibition of "f 8 
observed. These da'a r ].,-i„ j S*°o en esis were also 

significance Tltt^ST?™^ ^ 

r>Z,A n / AAO-mediated inhibition of V^r? 

sensing and an anaangio*»nic a~r,t Tk* e i 
Nation strategy appears^tl ^ 
ncjncer regimens combining a cytotoxic a^^ 
anbangiogemc agent (either an aniv-CF ^ 0^ 
VcGf xeceptor pharmacologic antagonist) n*. 251 Tho 

d^^rSsS: pro?srbes of 17 -^ G a « ^ to 

Hie phase I ^ . 

intravenous infusion f-,- ^ „• 1 ^ 

° "-"-'ion ror o cays every 3 W"ks) i< > 

agent to treat advanced solid mali Z-^Z'^S- § ' 

at the National Can-. l rs ^i ^ \ l ?IOSnss 

that hepatotoxici^ 7 ftf J^4^ ^ ta indi " ts 

^cted from prececal stuc^ ~^ ^ d 
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WJson, National Cancer Institute, Be&esda, MD, p~- 
sonal conjunction). Tne peak plasma drag levelVa: 
maxurially tolerated dose were 1 to 2 i-rnol/L, which a~ 
w-H above the concentrations required to achieve syner- 
gic arug interaction in vitro. The acceptable drug 
toxicity pronle derived from the phase I trial tof~rh=r 
with tne powerful tamoriddal effect of this drug combi- 
nation observed in our present studies support evalua- 
te VZ^ C L Y° inbir ' ation With P acliia ^ in P^ents 
1 , _^ L , C and eso ?^a S eal cancers exhibiting hieh 
level hhR2/neu expression. ° ° 
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DISCUSSION 

DR RARVEY I. PASS (Detroil, MI): Very nice, Dr N^yn 

I have a couple of questions. The relationship between erbB-2 
and , !S .^ole situation, what is the evidence that AAG is 
a-.ua ly working selectively through an erbB-2 mechanism and 
•s no haymg otner effects, and have you done experiments to 
f !ock e,aer w.th antibody or making it even better using 
nercept.n (oenentech, San Francisco, CA}? 



ihe second question is, this could also be exol.-ined b- 
overcommg resistance to paclitaxel. Do you have anv da>a wi* 
regale to your cell .ine with regard to B ^buiin mutations ^ 

— y» ft question, in term.s or ft- 
"'^ 0fl '- MG an ^b3-2-medi a ted signal transduction pa £ 



Ar.nTnoracS-j.-5 



e-S I > V PeSeCUy "*l T ™ com ?«°» «« »ot only targets 
^ " ak ° ^ ° th - Eduction as weJ, 

<• . oJur oncoprote^s. To specifically target erb3-2 sathwav, we 
u^d neree and we also used AG825, which is a selective 
~»B-< antagon.sL We observed similar enhancement of P ac|i- 

Z Z v C ^ Ctoxidt - V » KISC "C celis by AGS25. Kerces- ' 
t.n, on tne oAcr hand, we did not see such a Powerful sensiti- 
zation e«c- v and the reason for.that is unclear at this r>oi,t. 
« ha, ,:s your second question, Dr Pass? 

DR PASS: The question of whether this is singly an overcoming 
cr, rnores ls ^nce p^eno^enon. Do you have any data whether 
AAG r.as any enect on cell lines with p tubuiin mutations and 
does your cell line have j3 tubulin mutton' 
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DR NGUYHN: No, we have no- done that. We recentiy loo^ at 

SSi* ^Sf. f ** a "- d *« «* to 

*ie o_yi cn_k point and accumu ate fch» r«!i e 

nutow and p21 actually inhibits __afcS_ kina se £ 

d^d! ss S -I 3, , US:nS — = ! --n thep 2 , levels 

asec * sssociatea with hieher fraction o^pIIc - • T 

-gment.tion of paclitaxel-tnediated ^ ^ 

DR PASS: Do you have any data with any other ch em otoxics? 

tU:n0rCS!!s to ~?>*tinand *e other che^oth^e- 



Notice From the American Board of Thoracic Sur-ery 



The 2001 Part I (wntten) examination will be held at the 
Hotel Send, ,500 North River Rd, Rosemont, IL 60018- 
= 1H on November 18, 2001. Tne closing date for r-- 
..raaon was August 1, 2001. °~ 
To be admissible to the part II (oral) examination, a 
candidate must have successfully co kted ^ j 
(written) examination. 



A endadate applymg for admission to the certifWn- 
exanunafaon must fulfill aU the requirements of th» BcS 
xn xorce at the time the application is received 

i lease address all communications to A™ ■ 
Boa^d of Thoracic Surge^ One Rota^ Cer^ 
tvans on, IL 60201; telephone: (547) 475-1502; fax- 
4/D-6240; e-mail: abts_evanston@msn.com. 
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